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Conceptualizing a Theoretical Model
for School-Centered Adolescent
Physical Activity Intervention Research
Ang Chen and Gregory R. Hancock
Adolescent physical inactivity has risen to an alarming rate. Several theoretical 
frameworks (models) have been proposed and tested in school-based interventions. 
The results are mixed, indicating a similar weakness as that observed in commu-
nity-based physical activity interventions (Baranowski, Lin, Wetter, Resnicow, 
& Hearn, 1997). The theoretical models were decontextualized, thus are unable 
to address issues central to adolescents  ̓physical activity behavior. In this article, 
we propose using a theoretical model derived from school-based research on 
learning behavior change. We review related research on adolescents  ̓physical 
activity to demonstrate the relevance of using the model to study the dynamic 
impact of personal, school curriculum, and community variables on adolescent 
physical activity. We also translate the conceptual model into empirically testable 
cross-sectional and longitudinal latent growth models and propose concrete steps 
researchers can take to design empirical studies to examine them. We believe 
that research studies guided by the proposed conceptual and empirical models 
will provide useful data for us to better understand the mechanisms of adolescent 
physical activity motivation and behavior change.
Physical inactivity in adolescents has risen to an alarming rate. It is a consensus 
that the school-centered, especially physical education-based, interventions are 
the most appropriate avenue for all school-age children (Corbin, 2002). Several 
theoretical frameworks (models) have been proposed and clinically tested for 
effectiveness in schools. Results are quite mixed in terms of their actual effects on 
changing childrenʼs long-term physical activity behavior (Stone, McKenzie, Welk, 
& Booth, 1998). The mixed results may indicate a similar weakness as that observed 
in community-based physical activity interventions (Baranowski et al., 1997), that 
the theoretical models were decontextualized and were unable to address issues 
central to adolescents  ̓physical activity behavior. Most theoretical models derived 
from outside school physical education and were designed for treating adult obe-
sity or physical inactivity (Chambliss, 2004), rather than nurturing and sustaining 
the desired behavior of physically active living. In addition, the application of the 
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models is tailored mostly for adult populations with high risk, rather than seem-
ingly ordinary but risk-behavior-prone children and adolescent population. The 
usefulness of the models for school-age children and adolescents can be limited 
(see Chambliss 2004 for a description of some models).
Studies on the models seldom measure school curricular and instructional 
variables. Thus, it is diffi cult to apply them directly in designing effective physical 
education intervention programs without drastic modifi cation. For example, the 
transtheoretical model was developed for adults to control smoking (Prochaska & 
DiClemente, 1983). Applying the model for changing other behaviors has been 
challenged (Bandura, 1997) and its effects in a school-centered, especially physical 
education intervention program may be questionable in terms of context, popula-
tion, and the target behavior itself. When a model is modifi ed with drastic change 
in its components or the relationships among them, the modelʼs relevance could 
be affected. Another model often used is based on self-effi cacy theory. The theory 
has been effective in predicting adolescentʼs motivation in sports settings (Moritz, 
Feltz, Fahrbach, & Mack, 2000); its effectiveness in changing their daily physical 
activity motivation and behavior has yet to be observed empirically.
Epistemologically, these models are centered on psychological constructs that 
are for the understanding of individual differences. Rather, changing of behavior 
is a holistic process that is infl uenced by the environment that usually consists of 
important variables external to the individual. In the case of school-centered physical 
activity intervention, it is the physical education curriculum that has tremendous 
infl uence on childrenʼs in-class physical activity behavior change (McKenzie, 
2001; Stone et al., 1998). Presumably, a theoretical model derived from school-
based research that successfully addresses adolescents  ̓motivation and behavior 
in school learning may stand a greater chance to be successful in addressing their 
physical activity motivation and behavior change.
In this article, we will describe and elaborate such a theoretical model. We will 
review related research on adolescents  ̓physical activity motivation and behavior 
change to demonstrate and discuss the relevance of using the model to study the 
dynamic impact of personal, school curriculum, and community variables on 
adolescent physical activity behavior. We will also translate the conceptual model 
into empirical models to demonstrate specifi c empirically testable relationships 
among the variables and propose steps researchers can take to design empirical 
studies to examine the model.
A Model for Physical Activity Motivation
and Behavior Change
One reason for the decrease of physical activity in adolescents is a signifi cant 
decline of their interest in and motivation for physical activity. Motivation, as a 
psychological construct, is defi ned as the mental process that initiates and sustains 
goal-directed activities (Pintrich & Shunk, 2002). It consists of energy needed to 
put forth effort and direction or goals to pursue. Adolescents usually are full of 
energy but lack direction, and may invest energy for irrelevant goals (Schneider & 
Stevenson, 1999). Robinson (1999) reported, for example, that children were able 
to reduce their TV time after a TV time reduction intervention, but their physical 
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activity remained unchanged. The fi nding suggests that children may need assistance 
to direct their energy to relevant activities, such as physical activity.
Different from that of adults, adolescent motivation is highly situational, 
characterized by spontaneity derived from the interaction between an individual 
and a specifi c situation. Adolescents, for example, can be easily motivated by situ-
ational interest defi ned as the appealing effect of an activity on individuals (Hidi & 
Anderson, 1992; Mitchell, 1993). Physical activities with high situational interest 
(e.g., fun games, being with friends, and excitement of competition) can be offered 
to adolescents in various settings including physical education classes to change 
their short-term behaviors. Conversely, a sustained behavior relies on self-initiated 
motivation, which refers to the drive to engage in an activity based on a personʼs 
self-concept system consisting of his/her perceived competence, self-effi cacy, and 
expectancy beliefs and values in the activity (Wigfi eld & Eccles, 1992).
Self-initiated motivation is independent from the immediate environment. 
Adolescents who demonstrate high self-initiated motivation are able to determine 
their goals, actively seek opportunities, and regulate their behaviors for achiev-
ing the goals. However, there is often a gap between situational motivation and 
self-initiated motivation in adolescents. Goodlad (1984), for example, found in a 
national sample of K-12 students that physical education was the most liked content 
among all subjects offered in school because it was fun (situationally motivat-
ing). Yet, the students considered it of the lowest value. They can be motivated to 
actively participate in physical education classes, but may not adopt a physically 
active lifestyle. It is apparent that understanding how children transform situational 
motivation to self-initiated motivation is the key to helping adolescents develop 
and sustain physical activity motivation and behavior.
A Conceptual Model
As we reasoned above, it is relevant to situate the issue of adolescent physi-
cal activity motivation and behavior change within a theoretical framework that is 
derived from school-based research and theories. During a triangulation of research 
fi ndings from physical activity intervention and education, we adopted a conceptual 
model to help understand the issue of adolescent motivation and behavior change 
from a holistic perspective. As can be seen in Figure 1, a central emphasis of the 
model lies in helping adolescents internalize situational motivation into self-initi-
ated motivation. The model is originated from educational psychology research 
to describe learning behavior change and to assist the learner in adopting effec-
tive learning behavior (Alexander, Jetton, & Kulikowich, 1995). It is important to 
notice that, from an integration perspective, the model asserts that learning behavior 
change depends on the collective impact of changes in knowledge, self concep-
tion, and the sources of motivation. At various developmental stages, the outcome 
behavior changes as a result of the changes that are occurring in these variables. 
By adopting this model, we accept an important assumption that physical activity 
behavior change shares the characteristics of learning behavior change with three 
milestone stages: acclimation, competence, and profi ciency.
At the Acclimation Stage, adolescents have little knowledge and skills needed 
for pursuing an expected behavior. Their self-concept systems are characterized by 
inaccurate perceptions of competence, self-effi cacy, and self body image. At this 
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stage, adolescents are motivated by situational motivators (e.g., fun in activities, 
game partners), not self-initiated motivators. Consequently the expected behavior 
is situation-induced, not self initiated or sustained. It is not diffi cult to understand 
that most interventions are designed for children at this stage. They rely on situa-
tion-based motivators to enhance knowledge about and competence for physical 
activity.
At the Competence Stage, adolescents begin to develop knowledge and skills 
needed for the development of expected behavior. In physical activity interven-
tion, the knowledge about health benefi ts of physical activity and skills needed to 
follow scientifi cally sound exercise regimens in various physical activity forms are 
especially helpful. The knowledge and skills form a foundation for adolescents to 
assess competence accurately and to develop accurate self-effi cacy beliefs. At this 
stage, adolescents are beginning to rely on self-initiated motivation derived from 
internalizing situational motivation. For example, they may begin to realize that 
physical activity is not only fun (situational motivation), but also benefi cial to health 
(value-based self-initiated motivation). As a result, the expected behavior begins 
to emerge. Appropriate interventions are critical for adolescents at this stage. Their 
behavior can further develop or diminish, depending on how effectively situation-
induced motivation can be internalized into self-initiated motivation. Adolescents 
need to become self assured that the knowledge and skills they learn can indeed 
help them in their lives. In education, Jacobs, Lanza, Osgood, Eccles, and Wigfi eld 
(2002) have demonstrated the long-term positive effect on learning motivation and 
behavior change through enhanced expectancy for success and task values.
At the Profi ciency Stage, adolescents have acquired suffi cient knowledge and 
skills for a deep understanding of the values in the expected behavior. They can 
assess their competence accurately and have developed appropriate self-effi cacy 
Hypothesized Behavior Change Stages
Personal Variables Acclimation Competence Proficiency
Knowledge & skill Little Developing Sufficient
Self-concept system Inaccurate Accurate Very accurate
Motivation source Situational Situational & Personal Person - initiated
Expected behavior None Appearing Stabilizing
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Figure 1—The theoretical model for physical activity motivation and behavior change
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beliefs. Further, the accurate self-concept system will allow them to develop 
appropriate strategies to overcome barriers encountered in pursuing the expected 
behavior. The adolescents become self motivated, instead of relying on situational 
motivators. The expected behavior becomes stabilized and eventually sustained. It 
is logical to reason that interventions are not necessary for the adolescents in this 
stage. They are self motivated, will continue physical activity, and will be able to 
modify their behavior through gaining new knowledge and skills.
In addition, the model acknowledges the function of certain community presage 
variables that set a prior stage for adolescents before they enter into the motivation 
and behavior change process. Several variables, for example, community resources 
for physical activity and safety (Voorhees, Clifton, Whitt, & Young, 2004), may be 
more conducive to a physically active lifestyle for adolescents than for others. The 
model also suggests that an effective physical education curriculum is central to 
behavior change. School culture and environment are based on a curriculum (Good-
lad, 1984). The physical education curriculum should be able to reinforce positive 
effects of the community variables that motivate and help adolescents to overcome 
negative effects of those variables that may constrain their motivation. Educated 
in an effective physical education curriculum, an adolescent can be expected to 
become able to internalize situational motivation into self-initiated motivation 
and to develop and sustain physically active living. For example, an adolescent 
can only be motivated to exercise together with peers (situational motivation). 
An effective physical education curriculum should be able to help the adolescent 
develop strategies to become motivated to exercise on his/her own when his/her 
peer group cannot exercise together (self-initiated motivation).
The model also suggests that adolescent physical activity motivation and 
behavior change follows a progression from the acclimation stage to the compe-
tence stage and to the profi ciency stage. In this process, motivation and behavior 
changes are a function of dynamic interactions of knowledge and skill acquisition, 
self-concept development, motivation sources, and behavior expectations. At each 
stage, the interactions are infl uenced by community variables and the curriculum. 
Certain changes in community and curriculum variables may bring about changes 
in motivation and behavior at a particular stage but may not be effective for those 
at other stages. For example, situational motivators (e.g., fun, exercising with peers) 
will attract adolescents at the acclimation stage to various physical activities (Chen 
& Darst, 2001), while emphasizing physical activity values will motivate those at 
the competence stage to adopt various strategies to defy the challenges from inside 
and outside self (Wigfi eld, 1994).
Operationalization of the Conceptual 
Model for Research
We operationalize the conceptual model into two families of empirical models 
that physical education researchers are able to test with meaningful manipula-
tion of curriculum conditions. Based on fi ndings from classroom-based research 
(Alexander, 2006), an a priori model can be established such as that described 
in Figure 2. The model describes causal pathways that illustrate cross-sectional 
relationships between adolescent physical activity motivation and behavior change 
(the dependent variables) and blocks of infl uential personal, curriculum, and 
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community variables. This model suggests that sustained physical activity behavior 
is directly dependent on the block of self-initiated motivation sources, which is 
itself dependent on community variables and situational motivators.
Physical activity motivation and behavior change is a long process. Figure 3 
presents a family of longitudinal, multi-domain latent growth models that research-
ers can employ to examine long-term motivation and behavior change resulting 
from the changes in the curriculum and community variables over time. The family 
of multi-domain linear growth models describes changes that occur over time in 
each infl uential variable block and their impact on physical activity motivation and 
behavior (top part of Figure 3). Longitudinal impact of the dynamic interaction 
among the infl uential variables on physical activity motivation and behavior change 
can be determined in a combined model with each initial change (initial slope) in 
each infl uential variable block taken into account, with controlling the effects of 
the control variables (bottom part of Figure 3). The application of the empirical 
models in research will be discussed in depth in the Possible Research Strategies 
section later in this article.
Evidence and Rationale for Selecting
Infl uential Variables
It is in schools and homes that adolescents construct their physical activity 
behavior (Kahn et al., 2002). Sallis, Prochaska, and Taylor (2000) summarized that 
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Figure 2—A path model for adolescents  ̓ physical activity motivation and behavior 
change
A Model for Adolescent Physical Activity  361
adolescent physical activity behavior is associated with 9 demographic variables, 35 
psychological variables, 30 behavioral variables, 23 social variables, and 7 physical 
environmental variables. Although a few variables have been found consistently 
associated with adolescent physical activity, fi ndings about infl uences from these 
variables have been inconclusive. Based on a review of the literature, we postulate 
that key explanatory variables should be understood at the personal, curricular, and 
community levels and studied in an integrated manner.
Personal Level Variables
At the personal level, it is important to determine the variables that directly 
contribute to physical activity behavior and its longitudinal variation. Ethnicity, 
gender, age, physical characteristics, personal fi tness level, and home socioeconomic 
status have been repeatedly found to be associated with physical activity behavior 
(Sallis et al., 2000). But they may have little intervention value because they are 
diffi cult to manipulate both in research and in life (Kahn et al., 2002). They should 
be considered as control variables in intervention studies. Physical ability related 
perceptions, expectancy values in physical activity, and personal interest in physical 
activities are considered direct causal variables (Kohl & Hobbs, 1998). Collectively, 
they compose a block of variables that infl uence self-initiated motivation.
Both causal and control variables have been considered to be either positive or 
negative correlates of physical activity for adolescents. Some have been determined 
to be indeterminates because of inconclusive fi ndings. But all are recommended to 
be focused on in future research (Sallis et al., 2000). There are, however, fi ndings 
from educational research suggesting that a focused intervention should target a 
few important causal variables that contribute to signifi cant behavior change in 
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adolescents. We believe adolescents  ̓perceived values and personal interests in 
physical activity are important sources of motivation for their self-initiated moti-
vation and behavior.
Perceived Values. Motivated behavior is characterized by voluntary choices, 
persistent effort, and measurable performance improvement/achievement. These 
indicators of motivation are found to be directly associated with adolescents  ̓
expectancy for success and perceived task values in specifi c activities (Wigfi eld 
& Eccles, 1992). Expectancy for success is defi ned as individuals  ̓beliefs about 
how well they will do in upcoming activities. According to Wigfi eld and Eccles 
(1992), perceived values include attainment value, intrinsic value, utility value, and 
cost in the activities. Attainment value refers to personal importance of success in 
an activity. Intrinsic value is the enjoyment the individual gains from the activity. 
Utility value is the perception of the worth of the activity in relation to current and 
future goals in life. Cost, a critical component, refers to the negative aspects of 
engaging in the activity, such as fear of failure, lost opportunities from choosing 
one activity over the other (Wigfi eld, 1994). Research on adolescent expectancy and 
task values have demonstrated that expectancy beliefs predict actual performance, 
whereas perceived task values predict motivation for future pursuit of the activity 
(Wigfi eld & Eccles, 1992).
A decade-long longitudinal study that assessed changes of expectancy and task 
values of children and the impact of the changes on motivation in learning and 
sports revealed that children are able to develop a self-concept system with many 
beliefs about self and the activities they engage in (Jacobs et al., 2002). With physi-
ological and psychological development, these beliefs eventually are integrated in 
a stable self-concept system to inform an activity-specifi c expectancy for success 
in a specifi c domain (e.g., in physical activity). A value system is also developed 
simultaneously by children and adolescents attaching the values (attainment, intrin-
sic, utility, and cost) to the activity they are expected to engage in. The value system 
eventually forms the basis of motivation that motivates (or demotivates) them to 
take part in the activity and determines the level of effort of engagement.
Expectancy and task values are domain specifi c. In different activity domains 
such as mathematics and sports, children and adolescents can demonstrate drasti-
cally different expectancy for success and appreciation of task values (Eccles & 
Wigfi eld, 1995). The10-year longitudinal data on children-adolescents motivation 
for different school subjects (Jacobs et al., 2002) revealed that childrenʼs perceived 
competence and task values decline steadily from elementary to high school. The 
decline of perceived physical competence and values for sports is characterized 
by a curvilinear pattern with acceleration occurring during the same years (grades 
6–9, Jacobs et al., 2002) when the sharpest decline of physical activity occurs for 
both boys and girls (Caspersen, Pereira, & Curran, 2000).
The decline may be explained with the fi ndings from a classic study along 
this line. According to Eccles and Wigfi eld (1995), childrenʼs expectancy beliefs 
and task values work hand-in-hand to enable them to distinguish and evaluate 
personal competencies and activity values. Once children become able to dis-
tinguish what they are good at and what they value, they are more likely to use 
value information in making their motivation decisions. Although the expectancy 
beliefs play a critical role in motivating children and adolescents to engage in an 
A Model for Adolescent Physical Activity  363
activity at hand, perceived task values may have a stronger and longer infl uence 
on childrenʼs motivation to continue an activity or to become committed to a new 
activity in the future.
Adolescent expectancy beliefs and task values, developed through their previ-
ous experiences with physical activity (especially sports), play a signifi cant role in 
motivation and behavior change. The brief summary of research fi ndings indicate 
the importance of teaching task values in physical activities to children during 
their adolescent years when the sharpest decline of their expectancy for success, 
task values, and physical activity is occurring simultaneously (Caspersen et al., 
2000; Jacobs et al., 2002). In addition, the fi ndings confi rm that interest (intrinsic 
value) and meaningfulness (utility value) in specifi c tasks or activities are potential 
motivational sources important to physical activity behavior change.
Personal Interest. It has been long assumed that interest motivates children 
in school work and in life (Dewey, 1913). Interest, often yielding pleasant emo-
tions, is often considered to be associated with non-competence purposes in the 
learning process (Sansone & Smith, 2000). Development in educational research, 
however, has helped researchers change this view and re-conceptualize interest as 
a dichotomous framework that consists of personal interest and situational inter-
est. Personal interest refers to a personʼs psychological disposition in preference 
of an activity or an action. Situational interest is defi ned as the appealing effect 
of characteristics of an activity on individuals (Krapp, Hidi, & Renninger, 1992). 
Both interests have been described as a person-environment (e.g., activity, events, 
ideas, objects) interactive construct (Hidi & Harackiewicz, 2000). Both are con-
tent-specifi c and have both cognitive and affective components. In addition, it 
has been argued that interests are key to student motivation in all learning stages 
(Alexander et al., 1995).
In physical activity research, personal interest is often measured as a personʼs 
liking of particular physical activities. For example, Lumpkin and Avery (1986) 
surveyed university students to determine whether they were interested in specifi c 
activity course offerings. They found that college students were predominantly 
interested in taking courses of individual sport more than taking those of team 
sports. It has been reported also that due to social infl uences males and females can 
develop differentiated personal interest in physical activities (Clifton & Gill, 1994). 
At an early age, boys begin to show preferences for team sports, while girls begin 
to favor rhythmic activities (Lee, Fredenburg, Belcher, & Cleveland, 1999).
High personal interest is associated with motivated behavior. Based on a 
comprehensive meta-analysis, Schiefele, Krapp, and Winteler (1992) have reported 
that personal interest has a signifi cant average correlation of above 0.30 with 
achievement across all major content areas. Educational researchers (Hidi, 1990; 
Schiefele et al., 1992; Hidi & Anderson, 1992) concluded that becoming person-
ally interested leads students to a behavior of high-level engagement required for 
high-level achievement. Csikszentmihalyi (1990) has identifi ed personal interest 
as a “fl ow” state in which a person is completely motivated by his/her personal 
interest and becomes inseparable from the activity. This personal interest driven 
motivation and behavior can be seen when a scientist is engaged in an experiment, 
a dancer or an athlete in a peak performance, and a student engaged in a meaning-
ful assignment.
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Personal interest is considered as evolving along with a personʼs knowledge 
repertoire and value system (Krapp et. al., 1992). It is rooted in personal beliefs 
determined by knowledge and values about an activity. Thus, it is very stable and 
diffi cult to change within a person. Yet, because individuals vary in their knowledge 
and values, there are tremendous individual differences in personal interests. It is 
diffi cult to decide how much effort one should invest in using adolescents  ̓personal 
interests to facilitate physical activity behavior change. To a certain extent, making 
such a decision itself is impossible (Hidi & Anderson, 1992).
The development of values and personal interest is assumed hand-in-hand. 
For adolescents to become self motivated for physical activity, they should have 
become personally interested in the activities and understood the values of physical 
activity. Based on the model (Figure 1), this will occur when adolescents are at the 
stage of profi ciency where they have developed knowledge and values of physical 
activity and accurate assessment about their competence. Until then, they will rely 
on situational motivators that may be internalized into their personal self-concept 
system (Harter, 1988). Thus, it is important for intervention program designers to 
realize the limitation of the motivation strategies based solely on enhancing personal 
interest for adolescents who are at the acclimation and competence stages.
Curriculum Variables
The physical education curriculum has a signifi cant impact on childrenʼs 
physical activity motivation and behavior in school (Stone et al., 1998). In research, 
motivation and curriculum have rarely been studied together, although each has 
been within theoretical frameworks central to itself. In physical education, moti-
vation issues are conceptualized mainly as students  ̓psychological disposition of 
achievement goals, interest, and perceived adaptation to learning tasks, teaching 
methods, and rewarding systems. This conceptualization tends to overlook the role 
that the curriculum plays in motivation (Burke, 1995).
Physical education curriculum is a fi eld of study in itself. Research on cur-
riculum has provided a large body of knowledge suggesting that the curriculum is 
the cornerstone of the school culture (Beyer & Apple, 1998) and situational motiva-
tion (Schneider & Stevenson, 1999). In the United States, curricular decisions are 
made at the local school district level and are often based on educational values of 
the curriculum designers (Jewett, Bain, & Ennis, 1995). These values create and 
enforce a particular academic culture and have ultimate impact on the outcomes 
of students  ̓behavior change.
Teacher Value Orientations. Curricular decisions are based on curricular 
developers  ̓educational values. These values are often refl ected in specifi c con-
tent selected to teach to the students (Ennis, 1992). In a number of studies, it was 
found that physical education teachers  ̓educational values play a decisive role in 
their willingness to teach a curriculum (Ennis, 1994; Ennis & Chen, 1993, 1995; 
Ennis, Chen, & Ross, 1992; Ennis, Cothran, & Loftus, 1997; Ennis, Ross, & Chen, 
1992; Ennis & Zhu, 1991). Using the Ennis Value Orientation Inventory (Ennis 
& Chen, 1993; Ennis & Zhu, 1991), Ennis identifi ed fi ve basic value orientations. 
The disciplinary mastery orientation directs teachers to focus on student mastery 
of factual knowledge and fundamental skills of movement, exercise, and sport. 
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The learning process orientation emphasizes teaching students how to learn. The 
self actualization orientation places a high priority on developing students  ̓self-
esteem and self confi dence by helping them recognize their needs and interests in 
exercise. The ecological integration orientation takes a holistic approach to physical 
education to balance mastery of knowledge and skill with students  ̓personal needs 
and interests. The social responsibility orientation is characterized by its strong 
emphasis on the development of students  ̓social interaction skills such as respect, 
cooperation, and leadership.
Teacher value orientations directly infl uence teachers  ̓willingness to accept 
new intervention curricula and/or teaching methods. When teachers  ̓value orienta-
tions are inconsistent with the values in the curriculum, they are unable to convey 
to students a clear message consistent with the curriculum goals (Ennis & Chen, 
1995). Consequently, students have diffi culty achieving learning goals and values 
of the curriculum (Ennis & Chen, 1995; Ennis & Zhu, 1991). The inconsistency 
between teachers  ̓value orientations and the value orientation of an intervention 
curriculum may impact the success of an intervention that is targeting physical 
activity motivation and behavior change. Thus, it appears clear that teachers  ̓value 
orientations are an important variable to examine in curriculum intervention research 
in order to accurately assess the impact of the curriculum on childrenʼs physical 
activity motivation and behavior change.
Research on teacher value orientations indicates that a curriculum emphasiz-
ing clearly defi ned content and demonstrating values will create an environment 
where expected behavior can be nurtured. In a series of curriculum intervention 
studies to investigate the extent to which teachers could be trained to successfully 
teach a value-laden Sport for Peace curriculum to impact adolescents  ̓ in-class 
physical activity behavior, Ennis (1999a; 1999b; Ennis et al., 1999) found that most 
disengaged students, many of whom were girls, became willing to change their 
behavior after their teachers aligned their value orientations with that emphasized 
in the intervention curriculum.
Situational Interest as a Built-In Motivator in the Curriculum. The physical 
education curriculum that students interact with on a daily basis is an environmen-
tal factor that has powerful infl uence on student motivation (Newmann, Marks, 
& Gamoran, 1996). The curriculum, therefore, can be viewed as what students 
get energized for, as well as what infl uences students  ̓internal energizing process. 
Content that stimulates interest, curiosity, and self-fulfi llment serves as an excellent 
motivator (Burke, 1995). Situational interest, the appealing effect of characteristics 
in physical activities often referred to by students as “fun,” is a naturally built-in 
motivator in physical education. Studying this variable as an integral part of the model 
(Figure 1) will help understand how the curriculum can play a role as a situational 
motivation source to increase students  ̓in-class physical activity and help students 
internalize and transform situational motivation into self-initiated motivation.
Based on the personal-situational interest conceptualization, Chen and his col-
leagues investigated the construct of situational interest and its function in physical 
education (Chen, Darst, & Pangrazi, 1999, 2001). In these studies, the researchers 
used multiple samples, video-taped physical activities as perceptual stimuli, and actual 
participation in physical activities as experiential stimuli to examine adolescents  ̓
responses to situational interest in terms of their motivation. It has been found that 
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adolescents are likely to be motivated by physical activities with relatively complex 
movements and skills and that cognitive challenge in physical activities (demanding 
exploration and high attention) leads to high ratings of situational interest (Chen & 
Darst, 2001). Adolescents in these studies did not consider physical activities of a 
repetitive nature such as jogging, running, and walking as situationally interesting, 
although these activities have high health-enhancing values. It was also found (Chen 
et al., 1999, 2001) that high novelty, high attention demand, intensive exploration 
opportunity, instant enjoyment, and moderate physical challenge are key situational 
elements for a physical activity to be situationally motivating. Similar results were 
reported recently for elementary school students as well (Chen, Ennis, Martin, & 
Sun, in press).
In a study to investigate the interactive relationship of personal and situational 
interest, Shen, Chen, Scrabis, and Tolley (2003) have found that high situational 
interest could overcome the amotivation effect of low personal interest. In a 4-week 
long middle school dance unit, situational interest was found equally motivating 
for male and female adolescents, although the males had a much lower personal 
interest than the females to begin with. Heart rate and step measures demonstrated 
that male and female adolescents put forth similarly high effort in high situation-
ally interesting lessons. Similar relationship between motivation effects from 
situational and personal interest were also observed in another study conducted 
earlier in elementary and middle school physical education classes (Darst, Chen, 
van der Mars, & Cusimano, 2001).
The fi ndings clearly demonstrate that situational interest is an important moti-
vator for adolescent physical activity behavior. Situationally interesting physical 
activities in the curriculum can increase adolescents  ̓ motivation to participate 
in the activities. A situationally interesting physical education curriculum with 
cognitively challenging activities can motivate adolescents to be active in lessons. 
As the conceptual model implies (Figure 1), the role of situational interest in the 
curriculum should be carefully crafted so that it helps adolescents transfer situ-
ationally induced motivation to self-initiated motivation for prolonged physical 
activity behavior change.
Infl uence of Community
Community variables, especially community socioeconomic profi les, appear 
to have strong infl uence on the effect of physical education curriculum. Linking 
students  ̓physical activity motivation issues with community environment will 
provide an opportunity for researchers to examine causality of low motivation 
from a broader perspective. For instance, the U.S. Department of Education (1996) 
has reported (1996) that students  ̓access to school sponsored after-school physi-
cal activities is restricted by socioeconomic conditions of the community that the 
school serves. Nationwide, schools in economically deprived urban areas offer two 
activities fewer in their after-school programs than did schools in affl uent subur-
ban areas. Consequently, while 55% of suburban students choose to participate in 
school-sponsored after-school sports programs, less than 40% of students in urban 
schools are able to do so. Neighborhood socioeconomic status and safety seem to 
be two critical community variables that may have strong impact on children and 
adolescent physical activity motivation and behavior.
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Neighborhood Socioeconomic Status. Available research evidence suggests 
that changing and maintaining physical activity motivation and behavior depend 
not only on an innovative curriculum, but also on the immediate community envi-
ronment, especially community socioeconomic profi les (Giles-Corti & Donovan, 
2002) and resources for physical activity (Estabrooks, Lee, & Gyurcsik, 2003). For 
example, Estabrooks et al. (2003) reported that signifi cantly fewer physical activ-
ity resources are available in neighborhoods of low socioeconomic status, which 
severely limits access to physical activity in these neighborhoods. These fi ndings 
are signifi cant in that the connection between physical activity and community is 
established not only on the physical dimensions of the community (e.g., whether 
there are sidewalks and playgrounds), but, more importantly, on the socioeconomic 
profi le of the community as a whole (e.g., whether residents can afford equipment 
or whether it is safe for children to play in the neighborhood).
Students from socioeconomically disadvantaged communties are likely to 
disengage from the content in physical education (Chen, 1999; Ennis, 1995, 1996). 
They either show explicitly their disinterest in the content or engage in disruptive 
activities, investing their motivation in wrong directions (Anderman & Maehr, 
1994). Although fearing failure could demotivate some adolescents, learned 
helplessness developed chronologically from a disadvantaged home environment 
certainly contributes to the demonstrated low motivation in some cases (Martinek 
& Griffi th, 1994). McQuillan (1998) speculates that constantly attributing failure 
to lack of competence in home and community life forms a negative psychologi-
cal context for those students to devalue motivated learning behavior. Refl ecting 
on the impact of social change on physical education, the teacher in Chenʼs case 
study (1999) affi rmatively attributed her students  ̓unmotivated behavior in physical 
education to reduced after-school physical activity opportunities due to violence 
and other social problems associated with socioeconomic disadvantages in the 
inner-city neighborhood.
Neighborhood Safety. Inconsistent evidence has been reported about the relation-
ship between community safety (e.g., crime rate, traffi c hazards) and adolescent 
physical activity motivation and behavior. A recent study on adolescent girls  ̓
physical activity found no association between perceived neighborhood safety and 
physical activity (Kuo, Mekos, Haythornthwaite, & Young, 2003). However, the 
Centers for Disease Control and Prevention (CDC) (1999) reported data from fi ve 
states that showed a relatively strong relationship between perceived crime rate and 
physical inactivity among the general population. Consistent data were reported 
in several other studies (Eyler et al., 1998; Sallis, Johnson, Calfas, Caparose, & 
Nichols, 1997). Kohl and Hobbs (1998) reasoned that with rising unsafe feelings, 
children and adolescents may be less motivated to become physically active in 
their neighborhoods.
In a recent analysis of nationally represented random data involving 21,260 
children enrolled in about 1,000 U. S. public and private kindergarten programs, 
Chen and Zhu (2005) reported that about 70% of kindergarten children whose 
parents considered their neighborhood very safe were interested in physical activi-
ties, compared with only 50% in unsafe neighborhoods. The results from a logistic 
regression analysis suggest that environmental infl uences from communities and 
the physical education curriculum play a signifi cantly more important role than 
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childrenʼs personal factors such as gender, race, BMI, and motor skill. In the total 
variance accounted for by these factors, 31% and 32% were accounted for by the 
community and curriculum factors, respectively.
Rationale for Adopting the Model in Research
In most research, personal, curriculum, and community variables were studied 
in isolation from each other. Historically, physical activity behavior intervention for 
children and adolescents has targeted personal or community correlates assumed 
to be effective in bringing about the desired behavior (Sallis et al. 2000). The theo-
retical signifi cance of the model lies in connecting adolescents  ̓physical activity 
behavior to their developmentally unique motivation patterns and focusing on the 
roles of personal, curricular, and community variables in situational-to-self-initiated 
motivation transition. The literature has shown that the personal, curriculum, and 
community variables play different roles to either facilitate or hinder the process 
of internalizing situational motivation into self-initiated motivation.
The personal, curriculum, and community variables function in a nested, 
associated structure. In this nested structure, the relationship among the variables 
is dynamically interactive. In other words, changes in one may escalate or constrain 
effects of others. Very rarely have the effects of this dynamic, structural relation-
ship been investigated. Examining interactive effects of the variables on children 
and adolescents  ̓physical activity motivation and behavior in this nested structure 
will enhance our understanding of their infl uence on the mechanisms of childrenʼs 
physical activity motivation and behavior change.
Focus and Strategy for Future
Intervention Research
The Importance of the Curriculum
In this integrated model (Figure 1) for research on school-centered physical 
activity intervention, the curriculum should be the focus of research attention. 
From descriptive research fi ndings, we have learned that personal and community 
variables are strongly associated with physical activity behavior. Unfortunately, they 
are far more diffi cult to manipulate than school curricula. In other words, their value 
in intervention programs may be reduced. In addition, it is in the school and physi-
cal education that children and adolescents begin to learn about physical activities 
and the benefi ts in a meaningful way. Without a careful manipulation of physical 
education curricula in research, it will be diffi cult to determine the personal and 
community variables whose effects on behavior change are curriculum-dependent or 
curriculum-independent. Identifying and examining the “curriculum-dependency” 
in personal and community variables will help pinpoint the components of the cur-
riculum that are effective for targeted personal or community variables.
Although community and curriculum infl uences may account for similar 
amounts of variance (31% and 32%) in children s̓ interest in physical activity (Chen 
& Zhu, 2005), curriculum-based intervention can be potentially more effective 
due to practical controllability. Neighborhood safety, for example, has emerged 
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as the most important community variable that relates to children and adolescent 
physical inactivity at home. It is, unfortunately, a variable beyond the control of 
either parents or community-based advocates, especially in some inner-city, high- 
crime neighborhoods. In these communities, schools may be the only safe place 
where adolescents can participate in physical activities, learn health benefi ts, and 
develop motivation and passion for lifelong physically active living. Based on the 
above review of literature and reasoning, we identify four primary goals for future 
intervention research.
Goals for Future Intervention Research
Research Goal 1. From the literature, it is clear that physical education inter-
ventions have a strong effect on increasing in-class physical activity. But previous 
interventions have shown little effect on sustaining a physically active lifestyle 
(Kahn et al., 2002). We have little research evidence in terms of what weakens the 
long-term effect of interventions. Thus, it is critical in future research to determine 
personal, school-curriculum, and community variables that directly contribute to 
adolescent physical activity motivation and behavior change.
Research Goal 2. From previous research fi ndings, we have learned that it takes 
time and persistence for children and adolescents to change energetic but sometimes 
goal-less, spontaneous, situation-based motivation to a goal-oriented, self-initiated 
motivation (Scheider & Stevenson, 1999). What we do not know clearly so far 
is how personal, curriculum, and community variables, functioning in a complex 
and dynamic web of interactions, either help sustain or impede adolescents  ̓moti-
vation and behavior change over time. It will be worthwhile to explore dynamic 
relationships of personal, curriculum, and community variables with adolescents  ̓
physical activity motivation and behavior over time as these variables simultane-
ously interact with one another.
Research Goal 3. From previous physical education intervention studies, we have 
learned that reducing management time and increasing students  ̓in-class activity 
time is an effective intervention approach (McKenzie, 2001). What is not clear is 
whether different types of curricula (e.g., a multi-activity centered or a concept-
based curriculum) contribute differently to changing adolescents  ̓self-concept and 
value system for physical activity. Therefore, it is equally important to determine 
the extent to which different physical education curricula infl uence long-term 
physical activity motivation and behavior change with the effects of personal and 
community infl uential variables taken into account.
Research Goal 4. It has become clear in research fi ndings that personal, curricu-
lum, and community variables play either a causal or a mediating role in physical 
activity motivation and behavior change (Sallis et al., 2000). Little is known, how-
ever, about whether the roles remain stable or vary dynamically over time, given 
their nested, presumably dynamic, and interactive inter-relationships. In order to 
design effective school- and/or community-based intervention programs, it is critical 
to distinguish causal or mediating roles of personal, curriculum, and community 
variables so that they can be targeted appropriately consistent with the development 
stages of adolescents  ̓physical activity motivation and behavior change.
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Possible Research Strategies
Although researchers may adopt different methods to accomplish the goals, 
we provide an example below to illustrate a series of possible strategies that could 
be used. The examination of the proposed model can be accomplished using two 
sequentially related steps. First, effects of infl uential variables will be examined 
in a set of cross-sectional path models (see Figure 2). The results are expected to 
address Research Goals 1 and 2, where the individual and collective contributions 
of the variables to physical activity behavior change can be determined at one point 
of time. Next, a longitudinal modeling approach will be used to determine the extent 
to which the roles of the variables change over time in infl uencing physical activity 
motivation and behavior change when children and adolescents grow (see Figure 
3). In the following discussion, we attempt to describe analytical strategies with 
a few technique terms often used in the structural equation modeling procedures 
for model testing.
Step 1: Establishing Cross-Sectional Models to Identify the Role of the 
Variables. The fi rst step is to examine the cross-sectional path model described 
in Figure 2 to identify curriculum-dependent and curriculum-independent personal 
and community variables that infl uence physical activity motivation and behavior 
change. Physical Activity will be modeled as directly dependent upon a block of 
three endogenous Self-initiated Motivation variables, which is itself dependent 
upon a block of three exogenous Community variables, a block of four exogenous 
Situation Motivation variables and a block of four exogenous control variables 
(with the three exogenous variable blocks allowed to co-vary).
The model testing is holistic in that the Self-initiated Motivation variables are 
placed in the role of mediators to the effects of Community and Situational Motiva-
tion variables on Physical Activity, with Control variables being accommodated. An 
alternative to this will also be modeled, where partial mediation is allowed. That is, 
direct paths from the exogenous variable blocks to Physical Activity will be tested 
(shown with dashed paths in Figure 2). If a comparative correlational research 
design is used where more than one curriculum are taught as in an experimental vs. 
control study, a comparison of variable effects from different curriculum conditions 
in causal relationships will be possible. Such a design will allow us to determine, 
with greater effectiveness than in a simple correlational study, curriculum-dependent 
and curriculum-independent personal and community variables that contribute to 
children and adolescent physical activity motivation and behavior change. Such a 
study will allow us to address Research Goal 1.
It is important that each variable s̓ contribution in determining Physical Activity 
be assessed so that its role in the process of behavior change can be clarifi ed and 
that its application in the intervention can be timed for greater intervention effec-
tiveness. Such an assessment can be made by comparing causal pathway models 
with manipulation of the known determinants in an a priori model. For example, 
while controlling covariance of other variables in the model, we can test a subset 
of the situational motivation variables for their direct and indirect effects on Physi-
cal Activity; similarly, we can specify and test only a subset of the Self-initiated 
Motivation variables as mediators or as direct determinants of Physical Activity. 
The manipulation of the variable effects in the modeling process will help fi nd the 
variables  ̓individual and collective effects on physical activity behavior change 
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due to curriculum or non-curriculum factors. The results will help address Research 
Goal 2, that is to determine dynamic effects of personal, school curriculum, and 
community variables on physical activity motivation and behaviors as these vari-
ables simultaneously interact with each other to function.
Determination of the most relevant variables in each block and their interactive 
impact with other variables will be useful for the development of a longitudinal 
model analysis, if a longitudinal design is used to collect data at multiple points 
in time (e.g., from elementary school to middle school to high school). With lon-
gitudinal data, a set of multi-domain latent growth models can be examined for 
potential effects of the variables on behavior change encompassing the acclimation, 
competence, and profi ciency stages (see Figure 1).
Step 2: Establishing a Longitudinal Model for Behavior Change Over Time. 
The second research step is to develop a longitudinal model that can describe the 
variables  ̓individual and interactive long-term effects (Research Goals 3 and 4). 
The longitudinal model can help understand the dynamical role changes of the 
variables over the years when children grow into adolescents, and into adults. To 
address Research Goal 3, a longitudinal comparative correlational research design 
must be used to examine the effects from the variables by comparing at least one 
intervention and one control curriculum for several years. Because it takes a long 
time for adolescents to develop expected behavior from the acclimation stage to 
the profi ciency stage and adapt their motivation from situation-dependent to self-
initiated, multi-domain latent growth modeling procedures will be the necessary 
analytical tool to map out the long-term impact of the infl uential variables (see 
Jacobs et al., 2002 on children s̓ motivation change in academics and sports). Using 
a multi-domain latent growth model (Willett & Sayer, 1996), the most infl uential 
variables in the Situational Motivation and Self-initiated Motivation blocks, con-
current changes in these variables as well as in the dependent variable (Physical 
Activity) will be modeled, by curriculum conditions, for the time period that the 
data allow.
There are two general steps in the multi-domain latent growth modeling pro-
cess. First, the viability of latent growth models will be established separately for 
each of the three infl uential variable blocks (as described in Figure 2) (see Duncan, 
Duncan, Strycker, Li, & Alpert, 1999; Lawrence & Hancock, 1998). As shown in 
the top portion of Figure 3, the modeling process will determine the intercept and 
slope factors for each variable domain separately (path symbols are omitted for 
graphic clarity). In the second step, a model combining all three infl uential vari-
able blocks (see the bottom portion of Figure 3) will be assessed, in which initial 
amount of (i.e., intercept for) Situational Motivation, Community Atmosphere, 
Self-initiated Motivation, and Physical Activity, and change rates (slope) in each 
variable domain model described in the top of Figure 3 will be connected, and their 
associations will be tested for dynamic, collective impact on behavior change. This 
completely mediated multi-domain latent growth model can provide substantial 
information about the role change of each infl uential variable over time.
Based on the completely mediated growth model, partial mediations (see 
dashed paths in Figure 3) can be determined by allowing direct relations of initial 
amount and growth rate from Situational Motivation and Community variables to 
Physical Activity to vary. This modeling process will address Research Goal 4: to 
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model and explain physical activity behavior change pathways to distinguish causal 
or mediating roles of personal, curriculum, and community variables so that they 
can be targeted appropriately for future intervention.
Conclusion
A theoretical model for adolescent physical activity behavior change has been 
discussed in depth at both conceptual and empirical levels. The conceptual model 
outlines possible personal, curriculum, and community infl uential variables that 
may infl uence adolescents  ̓physical activity behavior change. The empirical models 
delineate possibilities to gather and analyze both cross-sectional and longitudinal 
data needed to examine the effi cacy of the conceptual model.
Sustaining a physically active life requires adolescents to have self-initiated 
motivation that is relatively independent from situationally induced motivators. 
It is necessary for us to reiterate here that the physical education curriculum, as 
a central focus of intervention, should emphasize helping adolescents internalize 
situationally induced motivation into self-initiated motivation. The ability to inter-
nalize situational motivation into self-initiated motivation is a key step to sustaining 
physical activity behavior.
Situational motivators have been central to motivation strategies incorporated 
in many physical activity intervention programs, such as offering fun activities, 
or encouraging individuals to partner with friends. But behavior solely based on 
situational motivation may diminish once the situational motivators are no longer 
available (e.g., activity partners can no longer exercise together). It is important 
to understand the role of situational motivation, but it is critical to examine the 
relationship between situational motivation and self-initiated motivation and the 
internalization process that helps sustain long-term physical activity behavior. 
We believe that research studies guided by the proposed conceptual and empiri-
cal models will provide useful data for us to better understand the internalization 
process.
The decline of physical activity is a public issue in our multi-leveled social 
structure. Using a holistic approach to the research on adolescent physical activity 
behavior can yield fi ndings meaningful to future interventions at personal, school, 
and community levels. Methodologically, we believe that the conceptual model 
can be empirically tested holistically for its effectiveness in explaining the mecha-
nisms of physical activity behavior change in adolescents. The proposed empirical 
models and the strategy to examine them are logically inter-related. Both cross-
sectional and longitudinal infl uence of the targeted variables can be examined to 
test the tenability of the model. We believe that carefully designed studies on the 
model will better enable us to understand these targeted infl uential variables and 
to design effective intervention programs to motivate adolescents to develop and 
sustain physically active behavior for life.
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